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PfRPOSE:^ To convert :he Ii s hi of 3 licht "urce having randomly polarized iight :o one kind 
po.anzec ::gnt w;:h r.:;.i e::;cier.cy by disp^r.g a phase difference piate between a reflec- 
::on :y:< .:near ?o.a:i:::,g optical rlement which allows the transmission of one polarized 
J"w reflects the other polarized light and a mirror. 

I'ONS.ITVTION: The phase difference :la;e 3 is disposed between :he reflection tvpe linear 
f;*'*r.z:r.$ e.ement 4 provided in frcn; :he light source and the mirror 2. The one polarized 
::^t .^passes tne rejection :ype linear polarizing element 4 3nd the other polarized light 
:s rer.ected by ;he reflection type linear polarizing element 4 and passes the phase difference 
p.ate j ;o become e'lipticaly polarizes light 13. This polarized light 13 is reflected bv the 
n-i.-ror^, to become the counter-eliiptically poiarizrd light 14 which passes the phase difference 
piare i again to ;orm the polarized lich; -5 having the same component as the component 
or tne potanzed light 10. This light passes the reflection type linear polarizing element 4 
w:tr. the h:?h ernciency. The phase different plate 3 is the phase difference plate which 
^r.erates a pnase deference of nearly a quarter wavelength with respect to visible light 
; r.e *::ic:ency ot the linear polarized licht source ;s maximized when the optica! axis thereof 
is :nsta..ec at near;y 4o" ancle with tr- 2x1; of the polarization of the refection rvpe linear 
p"-.ar:c:r.-g eiement 4, The light of the nr.:-n:ly polarized light source is converted to one 
k:— :.-.e polarized ugh: w : ;h the efficiency in this wav. 
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JP02308106 
LINEAR POLARIZING LIGHT SOURCE 
CITIZEN WATCH CO LTD 
Inventor(s): ;TOGASHI SEIGO 
Application No. 01129494 , Filed 19890523 , Published 19901221 , 

Abstract: PURPOSE: To convert the light of a light source having randomly polarized light to 
one kind of polarized light with high efficiency by disposing a phase difference plate between 
a reflection type linear polarizing optical element which allows the transmission of one 
polarized light and reflects the other polarized light and a mirror. 

CONSTITUTION: The phase difference plate 3 is disposed between the reflection type linear 
polarizing element 4 provided in front of the light source and the mirror 2. The one polarized 
light 10 passes the reflection type linear polarizing element 4 and the other polarized light 1 1 
is reflected by the reflection type linear polarizing element 4 and passes the phase difference 
plate 3 to become ellipticaly polarized light 13. This polarized light 13 is reflected by the mirror 

2 to become the counter-elliptically polarized light 14 which passes the phase difference plate 

3 again to form the polarized light 15 having the same component as the component of the 
polarized light 10. This light passes the reflection type linear polarizing element 4 with the 
high efficiency. The phase difference plate 3 is the phase difference plate which generates a 
phase difference of nearly a quarter wavelength with respect to visible light. The efficiency of 
the linear polarized light source is maximized when the optical axis thereof is installed at 
nearly 45° angle with the axis of the polarization of the reflection type linear polarizing 
element 4. The light of the randomly polarized light source is converted to one kind of the 
polarized light with the high efficiency in this way. 

COPYRIGHT: (C)1990,JPO&Japio 

Int'l Class: G02B00530 G02F001 1 335 

MicroPatent Reference Number: 003625254 
COPYRIGHT: (C) JPO 
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1 JP 2-308106 A 

open Publication 2-308106. 
(Togashi, Citizen Tokei) 



Claims 

1. A linear polarization light source comprising: 
a light source (1); 

a mirror (2) provided at the back of said light source(l); 

a linear polarization element (4) provided at the front of said light 

source(l); 

wherein said linear polarization element (4) is a reflection type linear 
polarization element which transmits one of polarizations and reflects the other 
thereof, and a phase difference plate (3) (1/4-wavelength plate) is provided 
between said linear polarization element (4) and said mirror (2). 

2. The linear polarization light source according to claim 1, wherein said 
phase difference plate generates phase difference of about a fourth of wavelength 
for visible light, an optical axis thereof has an angle of about 45 degrees relative to 
a polarization axis of said reflection type linear polarization element. 

3. The linear polarization light source according to claim 1, wherein said 
mirror is an elliptic mirror composed of at least a part of a curved plane of an 
elliptic plane, said light source is set around one of the focal points of the elliptic 
plane of said elliptic mirror, and said reflection type linear polarization element is 
set between the two focal points of said elliptic plane. 

In the invention, though the light emitted by the light source (1) has 
random polarization lights, the light is converted to one kind of polarization light 
veiy efficiently. 

Fig. 1 is a diagram of an embodiment of the invention. 
Fig. 2 is a diagram of another embodiment of the invention. 
Fig. 3 is a diagram of a reflection type linear polarization element 
having a metallic linear pattern 41. 

Fig. 4 is a diagram of a prior art linear polarization element. 
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